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1. This declaration is made based on my own personal knowledge except as 
otherwise indicated. 
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7.7 Planetary gear trains 

Planetary gear trains, also referred to as epicyclic gear trains, are those in which one or more gears 
orbit about the central axis of the train. Thus, they differ from an ordinary train by having a moving 
axis or axes. Figure 7-8 shows a basic arrangement that is functional by itself or when used as a part of 
a more complex system. Gear 1 is called a sun gear , gear 2 is a planet, link H is an arm, or planet 
carrier. 




Figure 7-8 Planetary gear trains 




Figure 7-7 Planetary gears modeled using SimDesign 

The SimDesign file is simdes ign/gear. planet, sim. Since the sun gear (the largest gear) is fixed, 
the DOF of the above mechanism is one. When you pull the arm or the planet, the mechanism has a 
definite motion. If the sun gear isn't frozen, the relative motion is difficult to control. 

7.7.1 Velocity Ratio 

To determine the velocity ratio of the planetary gear trains is slightly more complex an analysis than 
that required for ordinary gear trains . We will follow the procedure: 

1 . Invert the planetary gear train mechanism by imagining the application a rotary motion with an 
angular velocity of ^ H to the mechanism. Let's analyse the motion before and after the inversion 
with Table 7-3 : 
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Table 7-3 Inversion of planetary gear trains. 

Note: w ^ « ffe? rotary velocity of gear i in the imagined mechanism. 

Notice that in the imagined mechanism, the arm H is stationary and functions as a frame . No 
axis of gear moves any more. Hence, the imagined mechanism is an ordinary gear train . 

Apply the equation of velocity ratio of the ordinary gear trains to the imagined mechanism. We 
get 



(7-17) 



(7-18) 
7.7.2 Example 

Take the planetary gearing train in Figure 7-8 as an example. Suppose N ] = 36, N 2 = 18, to j =0, "2 = 
30. What is the value of to N ? 

With the application of the velocity ratio equation for the planetary gearing trains, we have the 
following equation: 



(7-19) 

From the equation and the given conditions, we can get the answer: c« N = 10. 
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